Matrix metalloproteinases 2 and 9 in oral squamous cell carcinomas: manifestation and localization of their activity.
The process of invasion and metastasis is closely related to the prognosis of oral squamous cell carcinoma (OSCC). Matrix metalloproteinases (MMPs) are a group of enzymes characterized by their ability to degrade extracellular matrix proteins and contribute to the tumor invasion and metastasis. Especially MMP-2 and MMP-9 are known to be related to destruction of basement membrane as collagenases. This study focused on protein expression of MMP-2 and MMP-9 and their extracellular matrix degradation activity in OSCCs. Freshly frozen samples from 31 OSCC patients were analyzed for the localization and activity of MMP-2 and MMP-9. Serial frozen sections were used by routine hematoxylin and eosin staining, immunohistochemistry for MMP-2 and MMP-9, and film in situ zymography (FIZ) for gelatinolytic activity. We also evaluated the activity of MMP-2 and MMP-9 by zymography using the same samples as frozen sections. The activated form/proform ratio of MMPs in zymography was evaluated using an image scanner. In MMP-2 the proportion in T3 and T4 clinical stage groups was significantly higher than that in T1 and T2. The proportion in lymph node metastasis cases (N+) was also significantly higher than that in non-lymph node metastasis cases (N-). In contrast to MMP-2, the activated form/proform ratio of MMP-9 was very low, suggesting that MMP-9 is not activated in the matrix degradation of OSCC, although both MMP-2 and MMP-9 protein expression are presented in tumor cells. FIZ revealed MMP in both tumor cells and stromal cells of 70% of the N+ cases and of 47.6% of the N- cases. These results indicate that two types of proform and activated form matrix metalloproteinases, MMP-2 and MMP-9, are present in human OSCC, and that the activated MMP-2 could be a main enzymatic activity of gelatinolysis in OSCC. Interaction of tumor cells and stromal cells seems to play an important role in the invasion and metastasis of human OSCC. Combination analysis of zymography and FIZ is a useful method to detect activity and localization of MMPs in human OSCC.